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(54) DIELECTRIC RESONATOR AND RESONANCE FREQUENCY ADJUSTMENT METHOD FOR THE 
SAME 

(57)Abstract: 

PURPOSE: To obtain the dielectric resonator in which the resonance 
frequency is easily adjusted. 

CONSTITUTION: Five dielectric resonance elements 3a, 3b, 3c, 3d, 3e 
are superposed to constitute the dielectric resonator 3. The three 
dielectric resonance elements 3c, 3d, 3e are formed respectively Into 
disks of the same size, and a hole 5 is open in the middle of the disks. 
The remaining two dielectric resonance elements 3a, 3b are formed 
into disks of the same size as those of the three dielectric resonance 
elements 3c, 3d, 3e, and eight slits 6a, 6b penetrated vertically from 
the front side of the dielectric resonance elements 3a, 3b to the rear 
side radially at an equal interval. The dielectric resonator 3 is formed 
by superposing the other three dielectric resonance elements 3c, 3d, 
3e so as to superpose the slits 6a, 6b of the two dielectric resonance 
elements 3a, 3b. The dielectric resonator is fixed on a support base 
and contained in a cylindrical shield case to form the dielectric resonator. 
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DETAILED DESCRIPTION 



. Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resonance frequency adjustment approach of a dielectric resonator 
and a dielectric resonator. Specifically, it is related with the adjustment approach of the dielectric resonator using a 
dielectric, and its resonance frequency. 
[0002] 

[Description of the Prior Art] In the conventional dielectric resonator, there are some by which the dielectric resonance 
object which consists of a dielectric which carried out cylindrical or a cylinder mold was dedicated in the shielding case 
which was fixed on susceptor and carried out the shape of a cylinder. Since the apparent wavelength lambda of the 
electromagnetic wave in a dielectric medium will become short with lambda^lambda 0 / rootepsilon (lambda 0 is the 
wavelength in a vacuum.) if specific inductive capacity of a medium is set to epsilon, it can miniaturize a dielectric 
resonator by using a dielectric with large specific inductive capacity epsilon as a medium. 
[0003] 

[Problem(s) to be Solved by the Invention] There was a method of changing the die length of the shaft orientations of 
the dielectric resonance object which is a dielectric medium as an approach of adjusting the resonance frequency of the 
.dielectric resonator using the dielectric resonance object of cylindrical [ these ] or a cylinder mold. However, when the 
die length of the shaft orientations of a dielectric resonance object was changed, the current which arrangement of a 
dielectric resonance object becomes unsymmetrical and flows to a shielding case increased, and there was a trouble that 
the unloaded Q of a dielectric resonator tends to fall Moreover, adjustment of the resonance frequency of a dielectric 
resonator was very difficult to have to grind a dielectric resonance object, in order to change the die length of shaft 
orientations, and to have working hours complicated [ the polish activity ] and great. 

[0004] Furthermore, since dispersion was in the property of a dielectric resonator, the polish activity had to be done 
according to the property, adjustment by the polish activity was very difficult, it could not readjust, when the adjustment 
went wrong, and there was also a trouble of producing a defective. 

[0005] The place which this invention is made in view of the fault of the above-stated conventional example, and is 
made into the purpose is to make easy adjustment of the resonance frequency of the dielectric resonator using a 
dielectric, without hardly lowering Q value. 
[0006] 

[Means for Solving the Problem] In the dielectric resonator including a dielectric resonance object, said dielectric 
resonance object constitutes two or more dielectric resonant elements in piles so that line of magnetic force may cross 
each dielectric resonant element, and the dielectric resonator of this invention is characterized by preparing partial 
notches, such as notching, an end eye, a hole, and a crevice, in at least two or more dielectric resonant elements among 
said dielectric resonant elements. 

[0007] Moreover, the resonance frequency adjustment approach of the dielectric resonator of this invention is an 
approach for adjusting the resonance frequency of a dielectric resonator according to claim 1, and is characterized by 
changing the arrangement include angle of the partial notches of said at least two dielectric resonant elements by 
rotating the dielectric resonant element which prepared said partial notch. Moreover, it is good also as changing the 
arrangement in said dielectric resonance body of the dielectric resonant element which prepared said partial notch 
[0008] 

[Function] In two or more dielectric resonant elements, the dielectric resonance object of this invention is constituted in 
piles so that line of magnetic force may cross each dielectric resonant element, and the partial notch is prepared in at 
least two of dielectric resonant elements. In such a dielectric resonator, if it is when adjusting the resonance frequency 
of a dielectric resonator, the effective dielectric constant of a dielectric resonance object changes by, rotating the 
dielectric resonant element which prepared the partial notch for example, and adjusting the include angle made mutually 
[ the partial notch prepared in two or more dielectric resonant elements J. For this reason, [External Character 1] which 



dedicated the conventional simple cylindrical dielectric resonance 



(It is described as "TE01 delta" below.) Like the dielectric resonator in the mode, in near the center of a dielectric 
resonator, in the both ends of a dielectric resonator, field strength distribution of the minimum reinforcement can be 
acquired easily, and resistance loss by the current which flows to a shielding case in near the both ends of a dielectric 
resonator can be lessened by the maximum reinforcement Therefore, in the dielectric resonator of this invention, the 
fall of unloaded Q can be prevented and adjustment of the resonance frequency of a dielectric resonator can be 
simplified 

[0009] Moreover, since the effective dielectric constant of a dielectric resonance object can be changed also by 
changing the arrangement in the dielectric resonance body of a dielectric resonant element in which the partial notch 
was prepared, the resonance frequency of a dielectric resonator can be adjusted easily, without unloaded Q falling. 
[0010] 

[Example] What is shown in drawing 1 is the outline perspective view which the dielectric resonator 1 which is one 
example of this invention fractured the part. This dielectric resonator 1 is a dielectric resonator in the TE01 delta mode 
(however, delta is 0< delta<l.), the dielectric resonance object 3 which carried out cylindrical on susceptor 2 is fixed, 
and it is dedicated so that it may become a vertical symmetric design in a shielding case 4. What is shown in drawing 2 
R> 2 is the side elevation of the dielectric resonance object 3 dedicated to this dielectric resonator 1, and the dielectric 
resonance object 3 is constituted in piles in the dielectric resonant elements 3a, 3b, 3e of five sheets. The dielectric 
resonant elements 3c, 3d, and 3e of three sheets in the dielectric resonant elements 3a, 3b, 3e of five sheets are 
formed in the center at the discoid of the same magnitude to which opening of the hole 5 was carried out, respectively. 
The dielectric resonant elements 3a and 3b of two sheets which remain are formed in the discoid of the same magnitude 
as the dielectric resonant elements 3c, 3d, and 3e of three sheets, and as shown in the dielectric resonant elements 3a 
and 3b at drawing 3 , opening of the hole 5 is carried out in the center. Furthermore, eight break 6b through which it 
pierces perpendicularly, eight break 6a through which it pierces perpendicularly from the front face of the direction 
which crosses the line of electric force produced on the dielectric resonance object 3 to dielectric resonant element 3a, 
i.e., dielectric resonant element 3a, applying to a rear face being prepared by 45-degree regular intervals in the shape of 
a radiation towards the direction of a periphery, and applying also to dielectric resonant element 3b at the rear face from 
a front face is prepared. As it is piled up as each break 6a and 6b is doubled as this dielectric resonant element of two 
; sheets 3a and dielectric resonant element 3b show drawing 4 (a), and it piles up with other dielectric resonant elements 
3c, 3d, and 3e of three sheets and it is shown in drawing 4 (b), the dielectric resonance object 3 is constituted. 
[001 1] In this dielectric resonance object 3, the resonance frequency of a dielectric resonator 1 can be adjusted by 
rotating any, dielectric resonant element of one sheet 3a, or 3b among the dielectric resonant elements 3a and 3b of two 
sheets, and changing the include angle theta which the breaks 6a and 6b prepared in the dielectric resonant elements 3a 
and 3b of two sheets make. For example, as shown in drawings (a) and (b), theta** rotation of any or the dielectric 
resonant element of one sheet, for example, 3a, can be done among the dielectric resonant elements 3a and 3b of two 
sheets, and the dielectric resonance object 3 can be constituted. The relation between the include angle which each 
break 6a and 6b prepared in the dielectric resonant elements 3a and 3b of two sheets makes, and the resonance 
frequency of a dielectric resonator 1 is expressed to drawing 6 . If the include angle which each break 6a and 6b 
prepared in the dielectric resonant elements 3a and 3b of two sheets makes is set to theta as shown in drawing 6 (a), 
when break 6of dielectric resonant element 3b of the upper dielectric resonant element 3a break 6a and bottom b has 
completely lapped so that it may be shown at the time of theta= 0 degree, i.e., drawing 4 , an effective dielectric 
constant will become the smallest and the resonance frequency of this dielectric resonator 1 will become the largest 
And if the include angle theta which is made to rotate the dielectric resonant element of any one sheet, for example, 
upper dielectric resonant element 3a, and each break 6a and 6b makes is changed Resonance frequency falls gradually, 
and when the breaks 6a and 6b of the time 3a and 3b of the include angle of theta= 22.5 degrees which the breaks 6a 
and 6b of the dielectric resonant elements 3a and 3b make, i.e., the dielectric resonant elements of two sheets, are most 
far apart, it becomes the smallest. Furthermore, if upper dielectric resonant element 3a is rotated, resonance frequency 
will rise gradually, and resonance frequency turns into the original resonance frequency again at the time of the include 
angle of theta= 45 degrees which the breaks 6a and 6b of the dielectric resonant elements 3a and 3b of two sheets make, 
i.e., when breaks 6a and 6b completely lap again. 

[0012] Thus, for the dielectric resonant elements 3a and 3b of two sheets in which breaks 6a and 6b were formed, by 
rotating dielectric resonant element 3a, the effective dielectric constant of the dielectric resonance object 3 changes, and 
change arises in field strength distribution of Ihe dielectric resonance object 3. And it is also rare for the dimension of a 
dielectric resonance object to change like [ in polish ], and for the center-of-gravity location of the dielectric resonance 
object within a shielding case to shift from the core of a shielding case. Therefore, the resonance frequency of a 
dielectric resonator 1 can be adjusted easily, without there being almost no increment in the resistance loss in a 



shielding case 4, and a complicated polish activity like before becoming unnecessary, and moreover falling most 
unloaded Q. 

[001 3] The relation of the location and resonance frequency in the shaft orientations of the include angle tfaeta which 
each break 6a and 6b prepared in the dielectric resonant elements 3a and 3b of two sheets makes, and the dielectric 
resonant elements 3a and 3b of two sheets is shown in drawing 7 . The vertical location of the dielectric resonant 
elements 3a, 3b, 3c, 3d, and 3e of five sheets which constitute the dielectric resonance object 3 as shown in drawing 7 
(a) is set to A, B, C, D, and E from a top at order. Moreover, the axis of abscissa of drawing 7 (b) expresses the 
variation according [ an axis of ordinate ] the include angle theta which each break 6a and 6b of the dielectric resonant 
elements 3a and 3b of two sheets makes to the include angle theta of the resonance frequency of a dielectric resonator 1, 
Curvilinear I shown in drawing JZ (b), RO, Ha, and NI arrange dielectric elements 3a and 3b in the location of A, B, A, 
C and A, and D, A and E, respectively, and show change of the resonance frequency at the time of changing the include 
angle theta which is made to rotate one of dielectric resonant element 3a, or dielectric resonant element 3b, and two 
breaks 6a and 6b make. 

[0014] When the location 3a and 3b of A and B, i.e., two dielectric resonant elements, is continued, two dielectric 
resonant elements 3a and 3b have been arranged, and two breaks 6a and 6b shift most ( drawing 6 (b)), resonance 
frequency falls [ as shown in curvilinear I, ] most greatly. Next, one resonance object dielectric component 3c which has 
not prepared a break between resonance object dielectric component 3a and resonance object dielectric component 3b is 
inserted, and it arranges in the location of A and C of drawing 7 (a). Moreover, although resonance frequency will also 
change if the include angle theta which breaks 6a and 6b make is changed, the variation becomes small compared with 
the case where it has arranged in the location of A and B. Furthermore, distance between the dielectric resonant 
elements 3a and 3b of two sheets is gradually enlarged to the location of A and D which shows dielectric resonant 
element 3a and dielectric resonant element 3b to drawing 7 (a), respectively, and the location of A and E, and it 
arranges. As shown in curvilinear Ha and curvilinear NI, when changing the include angle theta which is made to rotate 
dielectric resonant element 3a or 3b, and breaks 6a and 6b make Gradually, change of resonance frequency becomes 
small, and when the dielectric resonant elements 3a and 3b by which breaks 6a and 6b were formed in the location of A 
and E have been arranged, even if it rotates any one dielectric resonant elements 3a and 3b, resonance frequency will 
hardly change, 

[0015] Thus, since the effective dielectric constant of the dielectric resonance object 3 changes also by changing the 
arrangement location of the dielectric resonant elements 3a and 3b in which breaks 6a and 6b were formed, and 
constituting the dielectric resonance object 3, the resonance frequency of the dielectric resonator 1 can also be changed 
easily, without reducing Q. 

[0016] Moreover, it is good also as constituting three or more dielectric resonance objects 3 using the dielectric resonant 
element in which, and the number of breaks was changed into or the break was prepared. [ using many number of sheets 
of the dielectric resonant element which constitutes the dielectric resonance object 3 ] 

[0017] Drawing 8 is the perspective view of 3f of dielectric resonant elements used for the dielectric resonator 1 of 
another example of this invention. The eight notching sections 7 through which it pierces perpendicularly from the front 
face of 3f of dielectric resonant elements in 3f of dielectric resonant elements, applying to a rear face are formed at 
equal intervals in the shape of a radiation. You may decide to adjust resonance frequency by making two or more sheets 
pile up mutually, constituting the dielectric resonance object 3 like the 1st example which showed 3f of dielectric 
resonant elements in which such the notching section 7 was formed to drawing 4 and drawing 5 , and rotating 3f of 
dielectric resonant elements. 

[0018] Moreover, as shown in drawing 9 , it may apply to a rear face from the front face of 3g of dielectric resonant 
elements, and an end eye or the notching section 8 may be formed in a **** paddle, moreover, the end eye or the 
notching section through which lacks the front face of 3h of dielectric resonant elements to a rear face, and it pierces as 
shown in drawing 10 - a hydraulic turbine — you may decide to prepare in a **. 

[0019] Although the perspective view of dielectric resonant element 3i which is still more nearly another example, and 
dielectric resonant element 3j is shown in drawing 11 and drawing 12 , it is good also as forming the hole 1 1 through 
which forms a crevice 10 at equal intervals, and it pierces from a front face at the rear face to dielectric resonant element 
3j along with the periphery section in a dielectric resonant element 3i top face. 

[0020] In addition, in this example, although the dielectric resonator in the TE01 delta mode was explained, it is 
applicable also about the dielectric resonator in the modes other than this. Moreover, the configuration of a dielectric 
resonance object is also applicable not only to a cylinder but the thing of a cylinder or a prism configuration. 
[0021] 

[Effect of the Invention] The resonance frequency of a dielectric resonator can be adjusted easily, without reducing 
most unloaded Q, if it is in the resonance frequency adjustment approach of the dielectric resonator of this invention, 
and a dielectric resonator. 



[Translation done.] 



